ENVIRONMENTAL PROTECTION AGENCY

fFRL~ ] |

Fuels and Fuel Additives; Waiver Decision

AGENCY: Envirconmental Protection Agency (EPA)

ACTION: Hotice

SUMMARY: Pursuant to section 211(f) of the Clean Air Act
(Act)}, the Administrator of EPA is conditiocnally granting a
waiver for a fuel consisting of a blend of up to 15 percent
methyl tertiary butyl ether (MTBE)} in unleaded gasoline

submitted by the Sun Refinirig and Marketing Company (Sun).

ADDRESS: Copies of documents relevant to this waiver
application, 'including the Administrator’s decision
document, axe available for inspection in public docket
EN-88-02 at the Central Docket Section {LE-131) of the EPA,
Sputh Conference Center, Room 4, 401 M Street, B.W.,
Wwashington, D.C. 20460, (202)382-7548, between the hours of
g:00 a.m. and 3:00 p.m. As provided in 40 CFR Part 2, a

reascnable fee may be charged for copying services.

FOR FURTHER INPORMATION CONTACT: David J. Xortum,
Environmental Engineer, Field Operations and Support
Division (EN-397F), U.S. Environmental Protection Agency,

401 M Street, S.W., Washington, D.C. 20460 (202)475-8841.



SUPPLEMENTARY INFORMATION: Section 211(f) bt the Act

makes it unlawful, effective March 31, 197 P

manufacturer of a fuel or fuel additive to nt'.roduce

into commerce, or to increase the concentr in use of,
any fuel or fuel additive for use in light% motor
vehicles manufactured after model year 197 * i is not
substantially similar to any fuel or fuel a_ utilized
in the certification of any model year 3.975?%" .s-ubxsequent
model year, vehicle or engine under sec:tioﬁ of the Act.

EPA has defined "substantially similar" at 4EEER 38528

{July 28, 1981). -
Section 211(f)(4) of the Act provideéi gt upon
application by any fuel or fuel additive ma__ | ;,t—;xer the
Administrator of EPA may waive the prohibit ': of section
211({f)} (1)‘, if the Administrator determines : tge
applicant has established that such fuel additive
will not cause or contribute to a fajilure o* emission
control device or system (over the useful 1 cf’any

vehicle in which such device or system is us@l to achieve

compliance by the vehicle with the emissioné}j andards to

which it has been certified pursuant to sec _206 of the

Act. If the Administrator does not act to gjjiiat or deny a

sation (in

waiver within 180 days of receipt of the apg$

this case, September 12, 1988}, the statute -'{vi{ies that

the waiver shall be treated as granted.




Metiiyl tertiary butyl ether (MTBE) is already
pernitted in gasoline in velumes up to approximately
11 percent under EPA’s substantially similar interpretive
rule. Sun Refining and Marketing Company (Sun) has
reguested tThat EPA grant a waliver for the introduction into
commerce ©f an ether-gasoline fuel blend containing up to
15 percent MTBE by volume as measured by gas chromatograph
or equivalent technigues. 'The waiver application specifies
that the ether—-gasoline blend nmust conform with the
regquirements of ASTM D-2 Proposal P-175, “"Proposed
Specification for Automotive Spark Ignition Engine Fuel®
{subseguently adopted as ASTM D4814), and the fuel
manufacturer must take all reasonable precautions,
including identification and description of the product on
shipping manifests, to ensure that the finished fuel is not
used as a base gasoline to which other oxygenated materials
are added, according to EPA limitations and guidelines.

The application states that the marketing of the waiver
blend would be handled in the same way as current marketing
with other MTBE concentrations up to 11 percent.

For reasons specified in the decision document
{availaple as described above), EPA has decided to
conditionally grant Sun’s reguest for a waiver. This
decision is based on the determination that Sun has
demonstrated that the ether—gasoline fuel, when used as
specified in the.decision document, will not cause or
contribute to a failure of 1975 or subsequent model year

s



vehicles or engines to comply with the emission standards
with respect to which such vehicles or engines were

certified wunder section 206 of the Act. Thus, the walver
request is gfanted provided the following conditions are

mets:

(1) The fimal fuel consists of up to 15 percent by volume

MTBE imn unleaded gasoline;

(2) The final fusl must meet ASTM D4814 "Standard
Specification for Automotive Spark Ignition Fuel™ {(a

copy of which is in the docket);:

{3) The fuel manufacturer must take all reasonable
precautions, including identification and description
of the preduct on shipping manifests, to ensure that
the fimnished fuel is not used as a base gasoline to

which other oxygenated materials are added.

EPA has determined that this action does not meet any
of the criteria for classification as a major rule under
Executive Oxder 122%1. Therefore, no regulatory impact
analysis is required.

This action is not a "rule" as defined in the
Regulatory Flexibility Act, 5 U.S5.C. 601 et seg., because
EFA has not published, and is not required to publish, a
Notice of Proposed Rulemaking under the Administrative
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Procedure Act, 5 U.85.C. 8353(b), or any othe aw. -

Therefore, EPA has not prepared a supportin é;;ulatory
flexibility analysis addressing the impact thxs; action
on small entities. :

This is a final Agency action of nati

applicability. Jurisdiction to review this titm lies

exclusively in the U.S. Couxrt of Appeals fo District
of Columbia Circuit. Under section 307(b) (1of the Act,
judicial review of this action is available ly by the

filing of a petition for review in the U.S.
Appeals for the District of Columbia Circui
of [INSERT DATE OF PUBLICATION OF THIS NOTI
section 307 (b} (2) of the Act, today’s actio:
challenged later in separate judicial procee

the Agency to enforce the statutory prohibi

Dated: [INSERT DATE OF SIGNATURE]

6«1__1,95@./ Thomas, ‘/r)M :

Administrator




ENVIRONMENTAL PROTECTION AGENCY
Conditional Grant of Application for a Fuel Waiver

Submitted by Sun Refining and Marketing Company
Decision of the Administrator

1. Introduction

on March 14, 1988, Sun Refining and Marketing Company
{Sun) submitted a waiver application to the Environmental
Protection Agency (EPA} under section 211(f)(4) of the
Clean Air Act (Act), 42 U.S.C. 7545 (f)(4). i/ The
application requests a waiver for the introduction into
commerce of an ether-gascline fuel blend containing up to
15 percent methyl tertiary butyl ether (MTBE) by volume, as
measured by gas chromatograph or equivalent techniques.
The waiver application specifies that the ether-gasoline
blend must conform with the requirements of the American
Society for Testing and Materials (ASTM) D-2 Proposal
P~-175, "Proposed Spefification for Automotive Spark

Ignition Engine Fuel",2/ and that the fuel manufacturer

i/ on April 8, 1988, a notice was published in the Federal
Register acknowledging receipt of the application and
requesting comments on it. Comments that were received
have peen piaced in public docket EN-88-02.

2/ ASTM P-176 was subsequently adopted by ASTM and is now
incorporated in ASTM D4Bl4. See the discussion at page 17,

infra.



“take. all rwéasonable precantions, including

tification
and description of the product on shipping ests, to
ensure that the finished fuel is not used as
gasoline to which other oxygenated materials
according to EPA limitations and guidelinesf
application states that handling situations:

marketing of 15 percent MTBE would be the sa currant

mérketinq with other MTBE concentrations at’ o
11 percent.

Section 211(f) (1) of the Clean Air Act ": : s -4t
uniawful, effective March 31, 1977, for"any.} %ii::tur'e'r of
a fuel or fuel additive to first introduce i;: ;cammerce,
or to increase the concentration in use of, -; fuel or

:es

fuel additive for use in light duty motor ve

manufactured after model year 1974 which is

substantially similar to any fuel or fuel ad va'utilized

in the certification of any model year 1975, A subsequent

model year, vehicle or engine wunder section the

Act.3/ Section 211(f){4) of the Act providesjihat upon

application by any fuel or fuel additive ma turer the

Lof section

Administrator of EPA may waive the prohibitiof
211(f) (1) if the Administrator determines tha e

applicant has established that such fuel or additive

3/ Section 206 of the Act sets forth the certification
requirements with which vehicle manufacturers st comply
in order to introduce into commerce new mode ar motor

vehicles.



will not cause or contribute to a failure of any emission
control dewvice or system (over the useful life of any
vehicle in which such device or system is used} to achieve
compliance by the vehicle with the emissions standards A/
to which it has been certified pursuant to section 206 of
the Act. IT the Administrator does not act to grant or
deny a waiver within 180 days of receipt of the application
{in this case by September 12, 1988), the statute provides
that the waiver shall be treated as granted.

Since 15 percent by volume MTBE exceeds the limit
allowed under the "substantially similar" rule,5/ Sun has
applied for a waiver under section 211(f)(4), in support of
which Sun has submitted data and analyses covering the
areas of exhaust emissions, evaporative emissions,
materials compatibility, and driveability. Sun contends
that its waiver application demonstrates that its fuel,
used within the maximum limits requested, would not cause

or contribute to a failure of any emission control device

4/ Standards for hydrocarbon, carbon monoxide, and oxides
of nitrogen enmissions from gasoline-powered vehicles have
been established under section 202 of the act .

5/ EPA’s revised interpretation of "substantially similar"
was published in the Federa)l Redgister on July 28, 1981 at
46 FR 38582. Under this rule, aliphatic ethers, such as
MTBE, are allowable, provided the final fuel contains no
more than 2 percent oxygen by weight. In a typical
gasoline, 11 percent MTBE by volume would contribute the
maximum allowable oxygen.



or system {over the useful life of any vehr in which

such device or system is used) to achieve % ance by the

vehicle with the emission standards with r :t te which

it has been certified pursuant to section lof the Act.




I7. -sSummayy of Decision

EPA has determined that Sun has met the burden
established under section 211(f){4) of the Act, provided
the prc&uctiﬁn of the ether-—gasoline fuel is done in
accordance with the requirements stipulatéd in this
decision. In reaching this decision, EPA has considered
all the available information and data, including comments
submitted pursuant to the April 8, 1988, Federal Register

notice.



I1T. Summe:i;y of Comments

comments were received from eleven parties, including
che Arizona State House Member, three trade associations,
one special interest group, three auvtomobile manufacturers,
and three gasoline manufacturers. Of these eleven
commenters, only one, Toyota Technical Center, U.S5.A., Inc.
{Toyota) , Trequested that EPA deny the waiver applicatiocn.
{Those concerns of Toyota which require more detailed
discussion are addressed later in th:is docunent .}
Mr. Jack Jewett, an Arizona State Representative, strongly
urged approﬁal of the waiver request. Chrysler Motors
Corporation and Ford Motor Company stated that they had no
seriocus objections to granting the waiver. Texaco, Inc.,
Mobil 0il Corporation (Mobil}, and ARCO Chemical Company
(ARCO) supported granting the waiver. However, Mobil and
ARCO expressed reservations abcout some of the conditions in
the wajiver application. (These reservations are addressed
later in this document.) Although the International
éociety for VEHICLE Preservation commented on the use of
MTBE, it indicated no specific recommendation for approval
or denial of this wailver application. The Oxygenated Fuels
Association and the American Petroleum Institute (API)
expressed support for the waiver. However, API expressed
reservations about some of the conditions in the
application similar to those expressed by Mobil and ARCO.
The Renewable Fuels Association (RFA) stated that it was

generally supportive of the application. However, it



pointed out  that a-grant of the application
further increase the use of ﬁTBE and furthe
availabil ity of MTBE-free gasoline for etha blending.
RFA also raised the issue of health effects -

MTBE, which is addressed later in this do



IV. -Method of Review

In order to obtain a waiver for a fuel or fuel
additive (fuel or fuel additive will be collectively
referred to as "fuel"), section 211(f)(4) of the Act
reguires that the applicant establish that the fuel and its
emission products will not cause or contribute to a failure
of any emission control device or system {over the useful
life of any vehicle in which such device or system is used)
to achieve compliance by the vehic:ie-with the emission
standards under which it has been certified. If
interpreted literally, this burden of proof imposed by the
Act would be virtually impossible for an applicant to meet,
as it reguires the proof of a negative proposition, i.e.,
that no vehicle will fail to meet emission standards to
which it has been certified. Taken literally, it would
require the testing of every vehicle. Recognizing that
Congress contemplated a workable waiver provision, EPA has
previously indicated that reliable statistical sampling and
f;laet testing protocols may be used to demonstrate that a
fuel under consideration would not cause or contribute to a
significant fallure to meet emission standards by vehicles
in the national fleet. (See Waiver Decision on Tertiary
Butyl Alccohol ("TBA"), 44 FR 10530 (February 2, 1979).)

To deternine whether a waiver application demonstrates
that the proposed fuel meets this standard, EPA reviews all
the material in the public docket, including the data

submitted with the application, and analyzes the data to



ascertain the fuel’s emission effects. The flysis
concentrates on four major areas of concer . exhaust
emissions, evaporative emissions, materials ;-. atibility,
and driveability -- and evaluates the data r
statistical methods appropriate to the vari types of
emigsion ef fects. i
Exhaust émission data are analyzed acc g to the
effects that a fuel is predicted to have on ssians over
time. If the fuel is predicted to have onl :
instantaneocus effect on emissions (i.e., th .ission
effects of the fuel remain constant through the useful
life of the vehicle), then "back-to-back® e ion testing

will suffice.6/ Back-to-back testing data _analyzed

using three statistical tests which are des_? - later in

53

this decision. If the fuel is predicted to Hife a

long-term deteriorative effect, however, th O,GDmeile

6/ Back-to—back emission testing involves t{iing a
vehicle on a base fuel (i.e., a gasoline whi Fmeets
specifications for certification fuel or is Jresentative
of a typically available commercial gasollne rthen testing
that same vehicle on the fuel for which the Wlver is
requested. The difference in exhaust em:.ssi ilevels is
attributed to the waiver fuel.
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durability testing, in addition to back=to-back testing,
may be appropriate.z/

Reasonable theoretical judgments as to the emission
effects of the fuel may be utilized as an alternative to
direct testing of vehicles. In most cases, the theory
needs to be supported by confirmatory testing. (See Waiver
Decision ©n Application of E.I. DuPont de Nemours and
Company (DuPont), 48 FR 8124 (February 25, 1983).) If the
applicant has such a theoretical basié, he may only need to
conduct an amount of testing sufficient to demonstrate the
validity of the theory. The theory and cchfirmatory
testing may then form a basis from which the Administrator
may exercise his judgment on whether the additive will
cause or contribute to a significant failure of emission
contreol devices or systems which result in a failure by
vehicles to achieve compliance with emission standards.

In addition to emission data, EPA also reviews data on fuel
composition and specifications, both to fully characterize
a proposed fuel, and to determine whether that fuel would
cause or contribute-to a failure of vehicles to comply with
their emission standards. Such failure often can be

predicted from characterization data. For example,

1/ Fifty-thousand mile durability testing involves testing
twoc identical sets of vehicles for 50,000 miles, one set
using the base fuel and the other using the waiver fuel.
Each vehicle is tested for emissions at 5,000 mile
intervals. 'This Is essentially the same testing pattern
which is required for certification of a new motor vehicle
under section 206 of the Act.
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volatility - specifications of the fuel could nstrate a

tendency for high evaporative emissions. arly, data

on materials compatibility could show poten . failure of

fuel systems, emission related parts, and bion control

parts from use of the fuel. Such failures . d result in

greater emissions. Likewise, fugl characte iies that

could cause significant driveability problen u_}_ﬁ result

in tampering with emission controls ang, th ,increased

emissions.
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V. Analysis

sun developed and referenced technical data to
demonstrate that gaseline-~-MTBE fuel blends covered by the
waiver application will not cause or contribute to a
failure to meet emission contrel standards by vehicles in
the national fleet. Data were developed by Sun in the
areas of exhaust emissions, evaporative emissions, vehicle

driveability, and materials compatibility.

A. Exhaust Emission Data

In support of its waiver application, Sun performed
back-te-back exhaust emissions tests on eight vehicles
utilizing Indolene (control fuel) and Indolene containing
15 percent by volume MIBE (test fuel). Each of the
emissions tests was conducted in duplicate.

EPA employs three statistical tests to analyze exhaust
emissions results obtained by fuel manufacturers in testing
any waived fuel. The three tests are: the Paired
pifference Test, the Sign of the Difference Test, and the
Deteriorated Emissions Test (a full description of the
three tests is contained in Appendix A). EPA analyzed the
test data submitted by Sun using these three statistical
criteriz and the results are discussed in Appendix B. The
exhaust emissions tests indicate that the waiver fuel does
not cause oY contribute to the failure of vehicles to meet

exhaust emission standards.



- 13 -

Although the Agency is unaware of any long-term
detericorative effects on exhaust emissions associated with
oxygenates, Sun alsc performed 50,000-mile durability
testing using two vehicles, one operating on Indolene, the
other on Indolene and 15 percent (by volume) MTBE. A
sample consisting of one vehicle operating on each fuel is
too small to justify any statistical conclusions concerning
the relative performance of the control and test fuels.
However, the data indicate that the vehicle operating on
the MTBE fuel experienced no more exhaust emissions
deterioration than the vehicle cperating on the control
fuel.

In its comments, the Toyota Technical Center, U.S.A.,
Inc. (Toyota) presented data indicating that the use of 15
percent MTBE deteriorated the conversion efficiency of the
catalyst of a 1980 Japanes;a vehicle tested under "normal
cperation on Japanese publid roads."™ Although the details
of the test program were not provided, the data collected
by Toyota are contrary to the results provided by Sun.
Toyota also cites a report on methancl-blended fuel
("Chrysler Results of the Joint Chrysler/Arco Cooperative
Test Agreement on Alcchel/Gascoline Blends®) which indicated
increased deterioration of exhaust emissions when utilizing
methanol blends. Tovota’s main conclusiorn is that the
durability data provided by Sun are inadequate due to the
low number of tests performed, to overcome Toyota’s concern

about potential long-term deteriorative effects.,



As previously pointed ocut in this dec 3
testing performed by Sun did not include ai enough
sample to be statistically definitive. How =, the Agency
is aware ©f no mechanism by which oxygenate
catalysts or otherwise cause catalyst efficiney to
decrease owver time. Furthermore, the Chrys fJATrco Report
cited by Toyota dealt with the effects of m ol blends
and not MTBE. The vast majority of data in
effect of oxygenates on exhaust emiséions i
and, in past waiver decisions involving oxydq
deterioration of exhaust emissions ovei-

significant issue. Moreover, nc¢ other comnm

including other automotive companies, expres

with increased deterioration of the cata}.ys - other

emission controls associated with the use o PBE. Thus,

the Agency c<oncludes that the Sun MTBE blen not likely

to cause long-term emissions deterioration that
durability testing is not required.

Furthermore, based on Sun’s back—te-—ba jes‘cing, the
Agency concludes that, with respect to inataé v
exhaust emissions, the waiver fuel will not
fajlure of vehicles to meet their emissions
These results are consistent with data which:
reported under many other testing programs
conclusions of EPA‘s January, 1988 documant,} éuidanca on
Estimating Motor Vehicle Emission Reductiong From the Use

of Alternative Fuels and Fuel Blends" (the Gyldance
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Document) , a copy of which is in the docket. Therefore,
the Agency concludes that this ether-gasoline fuel does not
cause or contribute to the failure of vehicles to meet

applicable exhaust emission standards.

B. Evaporative Emission Data

In support of its waiver applicaticn, sun performed
back-to~back sealed housing for evaporative determination
{(SHED) tests on eight vehicles utilizing the test and
control fuels described above. EPA analyzed the test data
submitted byr Sun using the three statistical tests
{referred to above) and the results are discussed in
Appendix B. The SHED data indicate that no statistically
significant increNase in evaporative emissions occurred due
to the addition of 15 percent by volume MTBE.

As with exhaust emissions, Sun performed limited
50,000~mile durability testing fér evaporative emissions.
Although the sample of vehicles is too small to reach a
sﬁatistic:ally significant conclusion, the data indicate
that the vehicle operating on a fuel blend containing 15
percent by wvolume MIBE experienced no more evaporative
emissions degradatiocn than the vehicle operating on the
contrel fuel.

Sun also submitted the results of a bench study
investigating the effect of various hydrocarbon gasolines
and gasoline-MTBEk blends on the working capacity of

evaporative emission control cannisters. That study
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concliuded that the various ‘fuels tested ‘hady le effect

" on the working capacity of ‘the cannister 1, with one

exception. The 15 percent by volume MTBE . had an

"appreciable” positive effect on working ‘ty.
Recently, EPA’s Motor Vehicle Emissio ratory

tested late model in-use vehicles with an '_rc:ént by

volume MTBE blend as well as a 10 percent 'lume ethanol

blend and a commercial gasoline. All thre' 815 were

intended to be blended so as to have the si eid Vapor
Pressure (RVP). The results of this study are{} to
indicate higher evapcrative emissions for ' . BE blend
than for the commercial gasoline or the eth blend.

(See the June 7, 1988 EPA memo from Phil Lorjily to Barry

Nussbaum, in the docket.) However, upon anajiBis of the

fuels used in this study, EPA found that thr ’s of these

fuels were not as closely matched as was orifihally
intended, and, in fact, the MTBE blend had * gher RVP

than the other fuels. (See the July 21, 19 _' :Pﬁ memo from

Phil Lorang to Barry Nussbaum, in the docke'_ ‘( The Agency
has concluded that the higher RVP of the HT lend was
sufficient to account for the increase in e rative
emissions compared to the other fuels.

In previous waivers involving oxygenat the Agency
has relied on adherence to ASTM D439 volati
specifications {which have now been inc':orpc .- into the
new standard, ASTH D4814 "Standard Specifical@n for

Automotive Spark-Ignition Fuel?”) in order t
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evaporative. emissions. . (See the DuPont Waiver
Reconsideration at 51 FR 39802, October 31, 1986.) Under
this standarxrd, gasoline is divided into five wvolatility
classes {A ‘tixrough E} in which the primary volatility
parameter controlled is RVP, according to the geographic
area and time of vear in which the gasoline is to be used.

In its January 10, 1985 DuPont decision (50 FR 2615},
the Agency concluded that in order for DuPont to establish
that its fuel blend would not cause or contribute to a
failure of any emission control device or system to achieve
compliance hy the vehicle with the evapdraﬁive emission
standards, The average volatility of the waiver blend would
have to be egqual to the average volatility of ﬁhe gasoline
it displaced from the market for those volatility
parameters which determine vapor generation and evaporative
enmissions . In its October 31, 1986 reconsideration of the
DuPont waiver (51 FR 39802), the Agency concluded that ASTM
standards would place sufficient limitation on the DuPont
b-'lend s0 that the evaperative emissions of vehicles using
£his blend would remain approximately the same as those of
vehicles using gasoline. The Agency believes that the same
conclusion holds for the Sun fuel. As previocusly
mentioned, such restrictions were proposed by Sun in the
waiver application.

Therefore, EPA concludes that the ether-gasoline blend
which is the subject of this waiver will not cause or

contribute to the failure of vehicles to meet evaporative
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smission standards provided it is blended tg ,t‘.,--%S’I’H

n4agld4 "Standard Specification for Automctivﬁ

4 rk~Ignition

Fuel® specifications as well as the other w

specifications.

It should be noted, however, that the XES
proposed uniform volatility limitations undd fection
211{c) of the Act (52 FR 31274, August 19, which may

result in volatility controls on all fuel ¢ including

those which have been granted waivers under B ion
211{£) (4} .
Cc. Materials Compatibility

Materials compatibility is an importan jctor when

reviewing a waiver regquest. Materials inco ibility can
contribute to or cause the failure of vehic ]
either thelir exhaust or evaporative emissio andards.
This can occur because a fuel or additive ma 'use changes
in the components in carburetors or fuel sysj which

exceed the tolerances specified by the manu rer. Such

changes can impair the performance of the v Ele to the

point that emissions are adversely affected.

Sun perfomed laboratory evaluations of zggerials

effects of its additive. A variety of auto;ui ve metals,

lzstics, and elastcmers was subjected to immgsion in

peyaiey
hydrocarbon fuels and various MTBE blends in FPder to
simulate compatibility and long term durabi effects on

vehicle emissions. The six test fuels inclu



(i) &« ‘gascline with 44.5 percent aromatics,

{2) gasoline (1) plus: 11 percent MTBE,

(3} gasoline (1) plus 15 percent MTBE,

(4) gasoline (1) plus 7.5 percent MTBE and 5 percent

ethanaol,

(5) & gasoline with 50 percent aromatics, and

{6) gascline (5) plus 15 percent MTBE.

The results of the tests indicate that only the Viton
elastomers experienced higher swell with MTBE blends than
non~-MTBE blends. Viton elastomers immersed in the 44.5
percent aromatic base fuel with 15 percent MTBE exhibited
veolumetric sSwell around 7 percent compared to swell around
4 percent for this base gascoline alone. Additionally, the
50 percent aromatic base gascline produced swell in one of
two Viton elastomers of around 7 percent without MTBE and
around 11 percent with 15 percent by volume MTBE.

In its comments, Toyota presented data supporting the
contention that the swell of Viton elastomers increases
with increasing MTBE concentrations. The data submitted by
Toyota indicate swelling similar in magnitude to that
reported by Sun for fluorinated elastomers like Viton
(i.e., approximately 7 percent swell at an MTBE
concentration of 15 percent). Toyota comments that "Sun‘s
estimate Lhat a 7% swell level would not cause any problems

igs very optimistic.®
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The - Aéency concludes that the presence of up to 15
percent MTBE can result in some swelling in Viton
elastomers beyond what would be experienced in fuels
without MTBE. However, the increase is relatively small
and was not an issue of concern with any cther automaker.
In reviewing the literature, the Agency attempted to
determine a level of swell which would cause concern, and
found no generally acceptable limit. However, Abu-Isa §/
of General Motors Research Laboratories, who has conducted
extensive research in this area, suggests that an elastomer
which does not exceed a level of swell of 30 percent be
considered a fuel resistant elastomer. Thirty percent
swell is well above the maximum levels of swell associated
with use of the waiver fuel as reported by Sun.
Furthermore , Sun performed extended mileage accumulation
testing on four automobiles operating on fuel containing 15
percent MTBE. These vehicles experienced no fuel related
maintenance problems such as might be experienced 1if excess
swell occcurxred. Thus, EPA sees no basis for disagreeing
with Sun’s conclusion that Viton elastomer swells of the
magnitude observed in the 15 percent MTBE tests, will not

cause or contribute to vehicles failing to meet emission

standards.

8/ "Elastomer-Gasoline blends Interactions I. Effects of
Methanol~Gasoline Mixtures on Elastomers,™ Ismat A.

Abu~Isa, Rubber Chemistry and Technology, 56:169 (1983).
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Sﬁn alsc examined the mileage accomua
for signs of metal corrosion. No visible
corrosion in the fuel delivery systems were dent. On
one of the wehicles, the fuel tank was re.m
inspected and it showed "no excessive Corra
to the Sun application.

Therefore, based on the information s
and other data previously reported, EPA coO les that the

waiver additive does not present a materialgcompatibility

problem affecting emissions with the fuel s_\ ams currently

4

in use.

D. Driveability

sun contends in its waiver applicatio
other oxygemnate fuel blends at a 3.7 perceng
oxygen have been widely accepted by the pub3r
percent by wolume MTBE fuel blend having a
approximately 2.7 percent by weight oxygen : :

expected to be equivalent in driveability alli

hydrocarbon gasoline.

Nevertheless, Sun performed driveabilii
eight cars using six fuels: two all hydrocs
(one having high volatility, one having 1cwé
twe 1i percent by volume MTBE blends (usin .
hydrocarbon gasclines as base stocks), and ¢
by volume MTBE blends (also using the two

gasolines as base stocks). The results of e testing



indicated mno-significant differences in driveability for
the six fuels.

At the suggestion of automobile manufacturers, Sun
also studied fuel injector plugging on six cars, four of
which were tested for 35,000 miles utilizing a Sun fuel
containing 15 percent by volume MTBE, and two matched
vehicles tested for 50,000 miles, one operating on a base
all hydrocarbon fuel and cne operating on the same base
fuel with 15 percent by volume MTBE. | The degree of
plugging exhibited no pattern. Sun also performed
driveability tests on the vehicles before and after the
injectors were replaced and the testing showed no
significant pattern of improvement in driveability for the
test fuel <ars or for the base fuel car after replacement.
These data, therefore, indicate that the waiver fuel doces
not cause increased fuel injector plugging.

Previocus studies conducted by others have shown that
driveability is a function of fuel oxygen content, and
g%solinewalcohol fuels which contain no more than 3.7
percent by welight fuel oxygen have only minimal effects on
driveability . EPA therefore, concludes that driveability
for fuels containing 15 percent by veolume MTBE would also
cause no significant problems. Furthermore, the Agency is

aware of no information that would tend Ktf:) contradict the

conclusions of Sun’s driveability and fuel injector studies.
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E. oOxygen Content

Because of the oxygen content permitt . er this

waiver, EPA 1is concerned that this fuel not: A base fuel
to which additional oxygenated components mi t be added.
The waiver application states, and EPA is ing, that
the fuel manufacturer take all reasonable pr ' tions to

ensure that once its ether-gasoline blend [final fuel,

such final fuel is not used as a base gasolu jto which

other oxygenated additives are added.

F. Health Effects Testing
EPA has signed an enforceable Testing jent Order

with five MTBE manufacturers under the Tox : stances

Ccontrol Act (TSCA). (See 53 FR 10391, Marc: i, 1988.)

These manufacturers have agreed to perform ain health

effects tests for MTBE. In its comments on #ilh‘’s fuel

waiver application, the Renewable Fuels »3_; _tion {RFA)

contends that the testing being performed TSCA

presents a "dilemma of sorts for EPA" since fB Agency is

simultaneously making a decision concerning ¥ use of MTBE
under the Clean Air Act.
There are no inconsistencies between th ngoing

and the

investigation of MTBE health effects under
decision on whether to grant a fuel waiver f use of MTEBE

ct. The

using the criteria specified by the Clean Al

Agency will continue to closely monitor the I#sults of the



heaith effects testing currently being performed as
prescribed in the Testing Consent Order and will exercise
its option to regulate MTBE under TSCA or section 211 of
the Clean Air Act if the results of these studies indicate

such acticon is needed.

G. Gas Chromatography Analysis

sun defines its waiver request as a "maximum of 15
volume percent MTBE...as neasured by'Gas Chromatograph or
equivalent techniques.” Two commenters, ARCO Chemical
Company and the American Petroleum Institute (API), pointed
out that the langquage of the Sun application could be
interpreted to mean that a gas chromatography analysis of
MTBE content would be required with each MTBE addition
covered by the waiver. API and Mcbil 0il further state
that metering is more accurate than current analytical
techniques such as gas chromatography. The Agency agrees
that gas chromatography analysis is not the only
measurement technique by which a fuel manufacturer can
achieve compliance with the 15 percent by volume MTBE
restriction imposed by the waiver. Therefore, as with
previously granted waivers, a specific method of

measurement is not specified.
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VI. Findings and Conclusions

EPA hass determined that, subject to thi

below, Sun has established that an ether-ga e blend

produced with 15 percent by wolume MTBE wil cause or

contribute to a failure of emission control
systems (over the useful life of vehicles i

devices or s=ystems are used) to achieve con nce by the

L

vehicles with the emission standards with r -t to which

they have been certified pursuant to sectio 5 of the Act.

I

The waiver requested by Sun for its e "' asaline

b

blend is hereby granted, provided the follo : canditions

are met:

3

(1) The final fuel consists of up te 15 pe by volume

MTBE irn unleaded gasoline;

(2} The final fuel must meet ASTM D4B1l4 "Stf ard
Specification for Automotive Spark Igni Fuel® (a
copy of which is in the docket);

{3) The fuel manmufacturer must take all reat able

precautions, including identification a
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of the product on shipping manifests, to ensure that
the Finished fuel is not used as a base gasoline to

which other oxygenated materials are added.

}(f@—t} el %M\_

Date AQJ’[7 Administrator
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"APPENDIX A

STATISTICAL CRITERIA

The following is a brief description of the
statistical tests used to characterize the emission sffects
of a fuel ox fuel additive:

(1) The Paired Difference Test

For each vehicle tested on a base fuel and on the
waiver fuel or fuel additive, the difference between the
waiver fuel or fuel additive emissions and the base fuel
emissions is=m calculated. A 90 percent confidence interval
is constructed for the mean difference. If the resulting
interval lies entirely below zero, it is indicative of no
adverse effect from this waiver fuel or fuel additive. ITf
the entire interval is above zero, it is indicative of an
adverse effect from the waiver fuel or fuel additive. If
the interval contains zero, there is arguably no difference
between the base fuel and the waiver fuel or fuel additive
with regard to emissions, provided the confidence interval
iz small.

. {(2) The Sign of Difference Test

For each vehicle tested with a base fuel and the
waiver fuel or fuel additive, the sign of the emission
difference between the waiver fuel or fuel additive
emissions and the base fuel emissions is ascertained. This
test is designed to determine whether the number of
vehicles demonstrating an increase (+) in emissions with
the waiver fuel or fuel additive significantly (at least 90
percent confidence level} exceeded those showing a decrease
(=) in emissions with the waiver fuel or fuel additive.

(3} The Deteriorated Emissions Test

For each vehicle the effect the waiver fuel or fuel
additive has on emissions is determined. This incremental
effect, either positive or negative, is added to the
50,000-mile certification emission value of the
certification vehicle which the test vehicle represented.
This incremented 50,000-mile emission value is compared to
emissions standards to determine if it 212 or did not
exceed the standards. Either a pass or fail is assigned
accordingly. The pass/fail results are analyzed using a
one-sided sign test. The test was designed such that the
risk of fail ing would be at least 90 percent if 25 percent

’ or more of the vehicle population that is represented in
the test failed to meet Federal Emissions Standards while
. operated on the test fuel. For example, for a sample of



véhicles mist

eight test ~vehicles, all eight of these  teas
test be

pass in order that the deteriorated enissic
passad.

The first two methods of analysis are:
determine whether the waiver fuel or fuel &
adverse effect on emissions as compared to
fach characterizes a different aspect of
The Paired Difference Test determines the ;
in emissions between the base fuel and the
fuel additive. The Sign of the Difference
the number of vehicles indicating an incre
in emissions. The two tests are considere
evaluating whether an adverse effect exist
a mean difference determination is not und
very high or very low emission results fro
vehicles .

- assure that
influenced by

The Deteriorated Emissions Test analy indicates
whether the fuel or fuel additive causes a icle to fail
to meet emission standards. This test exa '
vehicle’s performance as compared to each
standard. It is useful to perform this an is even if
the first two analyses indicate the waiver el or fuel
additive has no adverse effect. The analys} indicates
whether the emissions from any particular te
or special emission control technologies ari
sensitive to the waiver fuel or fuel addit
vehicles to fall to meet emission standard
could be masked in the previous analyses W
emissions results as a group without disti
emissions impact on subgroups.

thus causing
 This effect
consider the
shing the



APPENDIX B

STATISTICAL ANALYSTS OF DATA SUBMITTED BY SUN IN
SUPPORT OF 15 PERCENT MTBE FUEL WAIVER REQUEST

The data set that is examined here is comprised of
tests pexrformed on sight light duty vehicles of model year
1985 or later and were submitted with Sun‘s waiver
application foxr 15 percent MTBE. Data were gathered on
unburned hydrocarbons, carbon monoxide, oxides of nitrogen,
and evaporative hydrocarbons in back-to-back test pairs
conducted, respectively, on a control fuel and on the fuel
for which a waiver is being sought.

The awverage change in emissions. from control fuel to
toagt fuel in the sample data is a decrease for all four
pollutants. Vehicles showing a decrease outnumber vehicles
showing an increase in all cases. Tailpipe hydrocarbons
zhowed an average decrease of 6.1 percent; carbon monoxide
decreased on average by 10.6 percent; oxides of nitrogen
decreased by 7.7 percent; and evaporative emissions fell,
on average, by 3.4 percent. '

In the remainder of this discussion the three
statistical tests discussed in Appendix A are applied to
the data for each of the pollutants.

#1 -- Paired Difference Test

Tailpipe hydrocarbons. For hydrocarbons the
confidence interval comprising the test is from =-0.03 to

0.00. The interval contains zero and is sufficiently small
to permit a conclusion that no difference between base and
+est fuels can be detected from these data.

Carbon montxide. The interval for carbon monoxide
lies entirely below zero (~0.24 to -0.09), leading to the
conclusion that use of the test fuel results in decreased
carbon monoxide emissions.

oxides of nitrogen. For this pollutant the confidence
interval contains zero and the interval is sufficiently

small (~0.10 to 0.02) to permit a conclusion that no
differences can be detected from theege data.

Evaporatjve hydrocarbons. The interval for

evaporative hydrocarbons includes zerec (~0.10 to 0.03) and
the interval is small enough to allow us to draw a
conclusion~—that no differences between base and test
fuels’ emission results can be identified from this sample.
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Test #2 -- Sign of the Difference Test

scles showed
ases, and in
since the
(6.3

fat the test

Tailpipe hvdrocarbons. Five of these
decreases with the test fuel, two showed i
one case there was ne detectable differenc
confidence that an increase occurs is very
percent), there is no evidence in these da
fuel causes enissions increases.

Bo test fuel

rarbon monoxide. ¢©0 decresased from b
Bng in

with every wvehicle in the test program, re
0.0 percent confidence that an increase oc

shc:wed
Fhus be
fidence that

Ooxides of nitrogen. Five of the vehi

decreases, while only three increased. It
concluded that there is only a 14.4 percen
an increase oCccurs.

Evaporative hydrocarbons. The result # fthis

pellutant is the same as that for NOx —- fi flecreases and
three increases, resulting in only 14.4 pe * confidence

in the occurrence of an increase.

#3 —~ Deteriorated Emissions Test
Tajilpipe hydrocarbons. All eight of fvehicles pass
this test for HC emissions. The test fuel {Jls passes the

deteriorated emissions test.

53 pass this

carbon monoxide. All eight of the vehiflik
t for this

test for CO, and the test fuel passes the t
pellutant.

Holes pass

Ooxides of nitrogen. All eight of the
geteriorated

this test for KOx. The test fuel passes th
emissions test for NOx. _

Evaperative hydrocarbong. All eight v

test for evaporative hydrocarbon emissions
passes the deteriorated emissions test for

hydrocarbons.

les pass the
the test fuel

None of the individual vebhicles in thi
failed this test for any of the four pollutalfig
conclude that the evidence contained in thi ata set doss
not indicate a high probability that a fou

the fleet would exceed standards when using test fuel.
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umma and Conclusions

¥When compared with the base fuel used in these tests,
+the test fuel dees not produce emissions increases that
result in failure of any of our statistical tests for any
of the four pollutants evaluated.



